Aim: Malabar population is an amalgam of various religious communities sharing the same rich cultural heritage, tradition and language. Soft tissue cephalometric norms of Indians exhibit considerable variability and differ from inhabitants of one state to another in India. No soft tissue study has been conducted for the Malabar population of Northern Kerala. The aim of this study is to formulate soft tissue norms for the population of this area.
INTRODUCTION
Esthetics has always been of interest as evidenced in literature and visual arts since their emergence to the present. As orthodontists, excellence in facial esthetics is one of our objectives. The human face possesses varying degrees of intrinsic characteristics like harmony or balance, which is shown by all beautiful creations in nature. A face is beautiful and shows harmonious features, if its individual components are proportionate. It has been argued that as profile inclinations, contours and proportions approach the average for a given racial or ethnic group they become more harmonious and as they vary from this average, disharmony or deformity results.
Ideal occlusion by itself is no longer an acceptable end result of treatment, but must be in association with optimal facial esthetics. Hence, relying solely on skeletal analysis for the improvement of facial appearance has been proved time and again to be of little value. This has been well recognized by the orthodontic fraternity leading to a number of soft tissue analyses aimed at identifying the problem areas and the alteration required.
Some studies such as those of Muzj 1 and Burstone 2 laid the foundations for objective methods of assessment of the soft tissue profile. Various analyses have been formulated to plan better treatment for Caucasians as revealed by methods of Ricketts, 3 Holdaway 4 and Steiner. 5 In India pioneers like Nanda 6 and Valiathan 7 have paved the way for profile studies on various population groups of this subcontinent.
Malabar population is an amalgam of various religious communities sharing the same rich cultural heritage, tradition and language. This region being the portal of entry for trade with other countries, there has seen a lot of racial mixing for over 400 years. Soft tissue cephalometric norms of Indian population in other areas cannot be applied to this group as they exhibit considerable variability and differ from inhabitants of other states of India. However, no soft tissue study was conducted for the Malabar population. The aim of this study is to formulate such soft tissue norms to suit the population of this area.
The present study aimed to: (a) Compare the standards developed by Holdaway, 4 Ricketts, 3 Merrifield 8 and other soft tissue parameters of the Caucasian population to those of Malabar population (b) to establish soft tissue cephalometric norms or standards for the Malabar population.
MATERIALS AND METHODS
The study was conducted in the Department of Orthodontics, Government Dental College, Calicut, Kerala, India on subjects of the Malabar area in Northern Kerala. Samples consisting of subjects within the age group of 18 to 28 years, with balanced face and pleasing profile who had not undergone any orthodontic treatment and with normal overjet and overbite relationship were selected for the study. Frontal and profile photographs of these subjects were taken and were given to a panel of six raters comprising of two orthodontists, two dental surgeons and two laypersons who judged these photographs. Figures 1 and 2 show the profile photograph of male and female subject from Malabar population respectively. From their screening, a total number of 250 samples (125 males and 125 females) were selected.
Standardized lateral cephalograms were taken with target film distance 5 feet; 80 kvp; 10 mA and an exposure time of 1 to 1.5 seconds. The subjects were oriented by placing their mid sagittal plane at right angles to the path of the X-ray and the mandible placed parallel to the floor. The subjects were made to look in to the reflection of their eyes in a mirror located 200 cm ahead. The head was immobilized in the cephalostat using ear rods and nasion holder. The subjects were taught to keep their teeth in maximum intercuspation and lips in light contact and were advised to maintain the same relation when the X-ray was taken.
Standard tracing of soft tissue profile as well as related osseous and dental structures was made using a 3H lead pencil on an acetate matte tracing paper (0.003 cm thick) by primary investigator (BP). To determine and eliminate any error, all cephalograms were retraced a second time by second investigator (RR). Figures 3 and 4 show the lateral cephalogram of the male and female subject in Malabar population respectively. The various cephalometric points used in this study include sella (S), nasion (N), orbitale (Or), porion (Po), point A, point B, pogonion, soft tissue nasion (N'), subnasale (Sn), superior labial sulcus (SLS), labrale superius (Ls), inferior labial sulcus (ILS), and soft tissue pogonion (Pog'). The cephalometric planes used in this study include sella-nasion plane (SN), Frankfort horizontal plane (FH), esthetic plane, and facial plane. The cephalometric lines used in this study include nose prominence, superior sulcus depth, H line, subnasale-H line, skeletal convexity, upper lip thickness, upper lip strain measurement, lower lip-H line, soft tissue chin thickness, and lower sulcus depth. The cephalometric angles used in this study include facial angle, H line angle, nasolabial angle, nasomental angle, nasofacial angle, Merrifield's Z-angle and angle of facial convexity.
All the values obtained were evaluated for each subject. These measurements were then compared with the normal values of the Caucasian population.
STATISTICAL ANALYSIS
Statistical comparisons were made using students 't'-test. p value < 0.05 was set as statistically significant.
RESULTS
A comparative evaluation of cephalometric values has been done for males and females of Malabar population with that of Caucasians ( Table 1 ). The mean value of our study population has been compared with that of the standard Caucasian cephalometric norms ( Table 2) .
The mean facial angle for males was 89.6° and for females was 89.15°. Malabar population showed a soft tissue facial angle that was almost identical to the standard developed for Caucasians by Holdaway. But was not statistically significant when compared to the standard Caucasian means. Superior sulcus depth showed no significant difference between normal Caucasian value and our population value. But there was statistically significant difference in the value between males and females of Malabar region with that of Caucasian males and females. The mean H-line is higher when compared to the Caucasian standard was statistically insignificant. This angle measures the prominence of the upper lip in relation to the overall soft tissue profile. Ideally the degree of skeletal convexity will cause the H-line angle to vary, and if these two values do not coincide, facial imbalance may be evident.
Lower lip to H-line value showed a statistically significant variation indicating that lips are placed ahead of the H-line. The males and females both had mean values more than Caucasians, however it was more in males when compared to the females, but the value was statistically insignificant. Nose tip to H-line value obtained showed significant difference between sample value and normal Caucasian value. Even though females had a higher value than males, it was not statistically significant. Skeletal convexity in Malabar population was statistically significant and indicated a more convex profile for our study subjects. Males show higher values than females which was statistically significant.
Upper lip thickness was higher in the Malabar population but is statistically insignificant. When comparing the mean values of the females to males in this population it was found that males had thicker upper lips than females but was not statistically significant. Upper lip strain measurement was lower in females compared to the males within the population. When comparing the mean value of this measurement from the sample to the Caucasian population it was found to be highly significant. This indicates that thinning of lips may have occurred as it is stretched over teeth that are proclined. Lower sulcus depth was statistically significant when compared to the Caucasian population. Male subject had a slightly lower reading when compared to the female subject. Soft tissue chin thickness for the Malabar population was found to be higher than the mean standards of the Caucasian population, and was statistically significant. When compared to the females, males showed higher values indicating that they have more fleshy chins and the values were statistically significant. An upper lip prominence measurement showed that there is no significant difference between the sample value and the Caucasian value. The male value was more for females and was statistically significant. In contrast to upper lip prominence, lower lip prominence value showed statistically significant difference when compared to the Caucasian value. Mean value for this population shows more thick lips, compared to the Caucasians and is statistically significant . This value was higher for males than females.
Nasolabial angle describes the contour of the subnasal profile. The mean value for this population was statistically significant when compared to the Caucasians. The mean value for the male subjects is almost similar to that of the female population. Nasofacial angle measurement showed a significant difference between normal value and sample value. This value was increased for the Malabar population when compared to the Caucasian population. Nasomental angle also showed significant difference between the sample value and the normal value indicating a more prominent nose. Females had lower value when compared to males and was statistically significant. The mean value of Upper lip to E-line was increased than the normal value and was statistically significant. The mean value of lower lip to E-line was also increased than the normal value and was statistically significant. Angle of facial convexity revealed a high positive value reflecting a Class II relationship and a negative value a Class III relationship. The value for this population showed significant difference with the normal Caucasian value. There is no significant difference between the sample value and normal value for Merrifield's Z angle. The upper lip curvature was increased for the Malabar population, when compared with the Caucasian values. Also, males had more upper lip curvature than females.
DISCUSSION
Throughout recorded history humans have been aware of beauty and facial esthetics and the study of facial esthetics has been primarily the domain of painters, sculptors and philosophers. Esthetics differs from person to person, place to place and from time to time. It is also influenced by multiplicity of factors like social, religious, cultural, ethnic and even economic background of an individual. The role of the skeletal structure in influencing facial form is a recognized and accepted fact. The subject of facial esthetics is of vast importance for the orthodontists. Therefore a facial profile analysis that is limited to the measurement of the skeletal structure would not appear to conform to the standards of scientific accuracy, if an assessment of the soft tissue profile were not included. With this thought in mind this study was undertaken with the intention of formulating a soft tissue cephalometric norm for the Malabar population of Northern Kerala.
Accordingly for the present study 250 subjects (125 males and 125 females) were selected. Studies on Indian population have indicated that the Indian profile has considerable variability and should not be treated with a Caucasian norms. India is a subcontinent with a large number of racial subgroups. The inhabitants of each region have a separate identity of their own, and exhibit considerable variability in facial esthetics and profile from that of other populations groups. Hence many research workers in India have been initiated to undertake racial studies. Malabar area forms a relevant population group in Indian subcontinent; hence it was proposed to do a study on this population. The data gathered in this study of selected samples of Malabar population seems to indicate that there are differences when compared to similar data from the Caucasian population.
Valiathan et al 7 have shown that Kerala population has a higher reading of the H-angle indicating a protrusive upper lip and a more convex profile. Jojo and S Shetty 9 (unpublished data) applied Powell's analysis on Malayalam speaking Dravidian population (Malayalees) and concluded that Malayalees have got a short neck and less prominent nose and glabella compared to the Caucasians. A study conducted by Elizabeth and Nayak 10 (unpublished data) on the South Kanara population stated that the South Kanara people has a prominent nose and a protrusive profile compared to the Caucasians. This further helps us in realizing that beauty of the face encompasses all of its segments in harmony; however, interracial characteristics differ in harmonious relationships.
The Malabar population has a protrusive profile when compared to the Caucasian population as indicated by an increase in the values of lower lip to H-line, skeletal convexity and H angle. However, balanced and harmonious arrangement between the size of the nose, lips and chin contribute to a balanced facial appearance that is pleasing to the eye.
The mean facial angle of the sample was almost similar to the ideal. The soft tissue facial angle helps us to understand the degree of chin prominence. The mean value of this group indicates that an individual of this population has a well-defined chin of adequate soft tissue thickness. Within the population males have a more prominent chin than females. The upper lip curvature of this population was more than ideal. These measurements give an indication that Malabar population has got more thick lips.
Skeletal convexity is a good parameter to assess facial skeletal convexity relating to lip position. Skeletal convexity is found to be higher in this population. A positive correlation was found between skeletal convexity and H angle. As the skeletal convexity increases, the H angle was also found to increase which in turn denotes the prominence of the upper lip in relation to the overall soft tissue profile. Thus balanced and harmonized faces bear a relationship between skeletal convexity at point A and H-line angle. If they do not approximate, facial imbalance may be evident. So a balance between the size of the nose, lips and chin, which is so essential for creating facial harmony was also present in this population.
Ricketts esthetic plane measurements shows more protrusive upper and lower lips as the values for this populations are higher than the Caucasian standards. The nasal projection when compared to the Caucasian standards was significantly increased. The lip protrusion was also found to be acceptable because of the large nose and well-developed chin that is present. In this population, contour of the superior sulcus form is also in harmony with the rest of the facial lines.The contour of the sub nasal profile has been described by angular measurements viz. the nasolabial angle. The nasolabial angle of this population was statistically significant when compared to the Caucasians. Upper lip strain in Malabar population has been found to be 15 ± 1, which is a difference of 3.2 as compared to Caucasians and was statistically significant. However within the Malabar population, females exhibit lower lip strain, compared to the male population.
The soft tissue chin thickness was higher than the Caucasians indicating that the people of Malabar population have more fleshy chins. Such chins can accommodate incisors that are placed in an anterior position, so as to provide adequate lip support and facial harmony.
Taking into consideration of all these cephalometric norms of Malabar population of Northern Kerala, the findings of this study show that the Malabar population has a protrusive profile when compared to the Caucasian population as indicated by an increase in the values of lower lip to H-line, skeletal convexity, upper and lower lip to the Ricketts-E plane and H angle. The lip protrusion that is present was found to be acceptable because of the prominent nose and chin. This is essential for creating facial harmony and was seen to be present in this population.
Thus, planning for facial esthetics is both a science and an art, which requires clinical capability, right judgment and skill to evaluate the esthetic needs of an individual. This study will serve to highlight the fact that beauty of the face, encompasses all of its segments in harmony; however, interracial characteristics differ in harmonious relationships.
CLINICAL SIGNIFICANCE
While planning treatment for the Malabar population, it is not always necessary to have an orthognathic profile in mind. A slightly protrusive profile may sometimes be more acceptable when compared to the Caucasian population. It would be a good idea to emphasize on H-line, upper and lower lip to E-line which were found to yield a slightly more convex profile than the Caucasian norms.
